Antisense oligodeoxynucleotide effects on the hypothalamic-neurohypophysial system and the hypothalamic-pituitary-adrenal axis.
The possibility of sequence-dependent, transient, and local inhibition of neuropeptide or neuropeptide receptor expression within the brain makes antisense targeting an attractive approach for those interested in the involvement of brain neuropeptide systems in behavioral and neuroendocrine regulation. Here, I describe our attempts to manipulate the synthetic activity of peptidergic systems of the hypothalamic-neurohypophysial system, i.e. , oxytocin and vasopressin, and the hypothalamic-pituitary-adrenal (HPA) axis by antisense oligodeoxynucleotides. Detailed experimental protocols including different approaches for intracerebral antisense application in anesthetized or conscious rats are provided. As a consequence of local oxytocin or vasopressin antisense treatment within the hypothalamic supraoptic nucleus, various aspects of the neuronal activity are already altered after a few hours. Thus, we monitored electrophysiological parameters of oxytocinergic and vasopressinergic neurons, stimulus-induced expression of the Fos protein in oxytocin neurons, and stimulated release of oxytocin or vasopressin into blood as well as within the hypothalamus by dendrites and cell bodies as measured by simultaneous microdialysis in blood and brain, shortly after a single acute antisense infusion. We also employed chronic antisense infusion via osmotic minipumps or by repeated local infusion into the targeted brain region; for example, septal vasopressin receptor downregulation impairs the ability of male rats to discriminate between juvenile rats. Further, reduction of the amount of available CRH, vasopressin, and oxytocin within the hypothalamic paraventricular nuclei alters the neuroendocrine stress response of the HPA axis.